We analyze the contributions of hadronic final-state interactions to the strong phases generated in the B → Kππ weak decays. To this end, we develop an alternative approach to the commonly employed isobar model based upon scalar and vector form factors for pion-pion and pion-kaon interactions.
Preliminary remarks
An accurate and unequivocal knowledge of strong phases in weak decay amplitudes is crucial to any precision test of CP -violating observables. Yet, in heavy meson decays, the decay amplitude is still stricken with hadronic uncertainties. This comprises form factors and subleading contributions such as annihilation amplitudes as well as mesonic final-state interactions. Here, we concentrate on the latter hadronic contribution; in particular, we investigate the effects of pion-pion and pion-kaon interactions motivated by recent experimental data on B → Kππ decays [1] [2] [3] [4] [5] . Direct CP violation in B → ρ(770) 0 K, ρ(770) 0 → π + π − decays was discovered recently [2, 3] . The three-body decays are commonly analyzed within the isobar model. Several other resonances are observed in the experimental effective ππ and πK mass distributions. We point out the f 0 (980) and ρ(770) 0 , which we recently treated in detail (as well as their interesting interference effects) [6] , and the K * (892) and K * 0 (1430) which this contribution deals with.
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Long-distance form factors in weak decays
We assume that QCD factorization is applicable in the kinematical configuration in which one pion and the kaon form a quasi colinear pair in the B center of mass frame, where their interaction with the second pion emitted in backward direction is suppressed. Thus, we derive weak decay amplitudes for a quasi two-body state following Beneke and Neubert [7] . These amplitudes are given by the product of two factorized currents to which non-factorizable radiative corrections resummable to all orders in α s (µ) can be added. The subsequent creation of a two-pion or a pion-kaon pair in an S-or P -wave from vacuum is mediated by one of the currents, namely (ππ) S,P |γ µ (1 − γ 5 )|0 or (πK) S,P |γ µ (1 − γ 5 )|0 , and accordingly described by appropriate scalar or vector form factors which depend on the relative angular momentum and isospin. They can be derived from unitary coupled-channel equations constrained by chiral perturbation theory and experimental data on either ππ or πK phase shifts and inelasticities via dispersion relations.
In the following, we shall concentrate on the case of (Kπ) S,P final-state interactions. In the Kπ mass range below 2 GeV, the resonances K * (892) and K * 0 (1430) dominate the pion-kaon vector and scalar form factors, respectively. Here, the B → Kππ decay amplitudes contain two contributions, one being the QCD factorization amplitudes of weak b → sdd or b → suu transitions previously mentioned, the other a phenomenological long-distance amplitude with either a c-or u-quark in the loop of the corresponding penguin topology 2 [8] . The S-wave part of the
while the P -wave amplitude is given by
Here, q 2 is the effective K − π + mass squared, F B. El-Bennich et al.
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Figure 1: Average Kπ effective mass distributions for B ± → K ± π ∓ π ± decays. The dashed line represents the S-wave, the dotted line denotes the P -wave and the solid one corresponds to the total amplitude. The data are from [3] .
form factor. The a u,c i are combinations of short-distance Wilson coefficients and the λ i are products of CKM matrix elements (see Ref. [6] for details). The long-distance penguin amplitudes are parametrized by four complex parameters S u , S c , P u and P c .
Results & Conclusions
We are concerned with the four decays
− and the corresponding experimental data by the Belle and BaBar collaborations [2] [3] [4] [5] . Twelve branching fractions and CP -violating asymmetries for B → K * (892)π and B → K * 0 (1430)π in the above mentioned charge combinations are available as well as 285 data points for the Kπ effective mass and helicity angle distributions. The QCD factorization amplitudes, despite additional strong amplitudes and phases generated by the scalar and vector form factors, do not reproduce the experimental branching fractions. In fact, the theoretical values are too small by a factor spanning from 2.3 to 3.6 if charming penguin amplitudes are not included. Our results then agree with the recent calculations by Cheng, Chua and Soni [9] . We note that annihilation topologies, for which thus far no complete calculation exists, are not accounted for in this work. Including their contributions introduces a parametrization similar to the charming penguin one, though a different scale sub-leading in Λ QCD /m b is involved.
In Fig. 1 , we present some preliminary results on Kπ effective mass distributions and in Fig. 2 their ππ counterpart obtained previously [6] for comparison's sake. In both cases, charming penguin amplitudes are neces- sary to reproduce the data. The theoretical curves describe the data structure very well. Furthermore, we can, choosing appropriate ππ and πK mass ranges, integrate over these distributions and obtain branching fractions for B → f 0 (980)K, B → ρ(770) 0 K, B → K * (892)π and B → K * 0 (1430)π. We stress that our S-and P -waves are described by single unitary waves that contain all resonant and non-resonant contributions in a unified way. This stands in contrast with the commonly employed isobar model which employs distinct resonant and non-resonant amplitudes. It turns out that a direct comparison with experimentally obtained branching fractions is not straightforward as one has to extract the resonant part of the Kπ S-and P -waves.
